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| 571 ABSTRACT

A printer having an ink jet type printing section for prinling
on a lirst cut sheet of paper having a first shape or a second
cul sheet of paper having a second shape. A set of transter
rollers is provided adjacent to an insertion aperiure {or the
first cul sheet of paper and mounted on one end of an
open/close lever, Another set of transter rollers is provided
adjacent to a discharge aperture for the first cut sheet ot
paper. Opening and ¢losing of the transter rollers adjacent to
the msertion aperture and opening and closing of the transter
rollers adjacent to the discharging aperture are pertormed by
a common drnving source.

13 Claims, 9 Drawing Shects
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1
PRINTER WITH AN IMPROVED FEEDING
SYSTEM

BACKGROUND OF THE INVENTION

|. Field of the Invention

The present invention relates 10 a printer that handles
sheets of paper. and more particularly. to a pomlt ot sale
(POS) printer for printing on sheets of paper. such as. tor
example. paper shps. bank checks and the ke,

2. Description ol Related Art

A POP printer typically uses an impact dot method or an
ink jet method to print on a sheel of recording paper. and
may be used o print on a smgle sheet of paper Cheren after
referred to as a cut sheel ol paper). such as. for example. a
paper voucher. a shp. a bank check or the hke. Typically. the
printer has a cut-sheel teeding aperture for mserting a cul
sheet of paper e the printer. The cut sheet of paper 18
ransterred by rollers disposed adjacent w the cut-shedd
feeding aperture o a printing section within the printer. The
cut sheet of paper is printed at the printing section and then
discharged from the printer through a discharge aperture by
lhe operation of rollers that are disposed adjacent 1o the
discharge aperture. Upon inserling a cut sheet of paper
through the cut-sheet feeding aperture, the rollers disposed
adjacent to the cut-sheet feeding aperture are separated from
cach other o tacilitate msertion of the cut sheet of paper.

When a calculouon respht or the hike 18 printed on a
relatively large sheet of paper. sucl as a shp. (herein after
referred to as ship printing ). using the above-described paper
feed path for tanslerring cut sheets of paper. the ship of
paper 1s transferred through a paper feed path in the follow-
ing manner. The shp of paper s mserted in the cut-sheet
feceding aperture used for shp printung. passed through the
printing section. and discharged from the discharge aperture
used lor shp printing.

On the other hand. the same printer may be used 1n a
different printing operalion mode. When printing five or s1x
lines n a predetermmed arca on a card-shaped sheet of paper
such as a bank check tor payment vahidation ¢(herem atler
referred to as validation prinung). the card-shaped sheet of
paper is imserled through the discharge aperture used for ship
printing to the deepest seclion ol the priniing section. Then.
the hines are printed on the card-shaped shect of paper while
the card-shaped sheet of paper s transterred back 1oward the
discharge aperture.

For example. FIG. 9 shows an explanalory view of a
conventional printer that 1s capable of validation priniing. A
print head 4 performs printing on a single shp ot paper or a
cut sheet of validation paper 800 which s translerred onto
a platen 38 by a pawr of transter rollers 19 and 20 and a parr
of transter rollers 21 and 22, The vansler rollers in cach pair
can open and close with respect 1o one another.,

For printing on a ship of paper SO0 1the ship ol paper S0
s transferred through a shp paper [eed path 501 More
specitically. the ship of paper 580 1 mnseried through a sheet
insertton aperture SO detined in the front surface ot the
printer. Then. the slip of paper 300 1x puided by a paper
cuide 39 onto the platen 38, printed by the print head 4 and
discharged through a discharge aperture 320 detimed 1 an
upper area ol the prnter.

When printing on a cut sheet ol vahdation paper MWL the
transfer rollers 19 and 20 and the intermediale transter
rollers 21 and 22 are both separated from cach other as
shown in FIG. 9. Afler, the cut sheet of vahidanon paper 500
is inserted into a groove section 501 q. the tanster rollers 19
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and 20 and the transfer rollers 21 and 22 are both brought
into pressure contact to pinch the cut sheet of vahidation
paper 300, While the cut sheet of validation paper SO0 s
transterred upwardly toward the discharge aperture 520, the
print head 4 prints on the cut sheet of validation paper SO0,

The above-described printer sufters from the tollowing
probiems.

() In order to mnsert a sheet of paper in a variety of forms
in the cut paper feed path. the rollers at the iserton side are
preferably separated from cach other tor ship printing and the
rollers at the discharge side are preferably separated from
cach other for validation printing. In a conventonal paper
feed mechanism of the printer for printing cut sheets of
paper. opening and closing of the rollers at the cut sheet
insertion side and opening and closing of the rollers at the
cutl sheel discharge side are independently pertormed by
different power sources (plungers or the like). As a resull the
mechanism 1s complicated and independent control circuils
are required for the respective power sources. Furthermore,
the printer shown in FIG. 9 requires an additional mecha-
nism for openmg and closing the intermediate transter
rollers 21 and 22 1n addition (o the mechanism for the rollers
19 and 20 at the cut sheet paper discharge side to allow
insertion of the cut sheet of valhidation paper 500.

(b) In the POS printer of the type described above, a sheet
of paper must be inserted 1n an appropriate aperture depend-
ing on the specified purpose and use. Therefore. the POS
printer may have a plurality ot apertures for mserting and
discharging sheets of paper. In some cases. one aperture may
be commonly used for mserting and discharging sheets ot
paper. As a result. sheets of paper can be wrongly inserted
by mistake.

There is another type of POS printer that prints on a shecet
of recording paper in a roll (herem atter reterred 1o as a
rolled sheet of paper) for printing receipts m addetion to
printing on a cut shect of paper. In this type of POS printer.
a portion of the paper feed path for cut sheetls of paper 1s
used as a paper feed path for the rolled sheet of paper. and
cach type ol paper is transterred to a common printing
section. As described above, the paper teed path 1s formed
in a manner that cach different type of paper is transterred
to a different discharging aperture. As a consequence., the
number of apertures for mserting and discharging sheets ol
paper s increased. and more errors during operation and
insertion are likely to occur,

(¢} In general, sheets of vahidation paper may have a
variety of different qualities. For example. there are thick.
sturdy sheets of paper, thin, weak sheets of paper. copy
papers formed from a plurality of laminated thin sheets of
paper and the like. In order to smoothly insert and transter
a sheet of validation paper that may vary in qualities. shapes
and types, a transter path for the vahidalion paper 1s preter-
ably formed straight. In order 1o form a straight paper feed
path. a straight groove section, such as the groove 501 of
F1G. 9. must be formed for positioning the botiom edge ol
the validation paper. as shown in F1G. 9, i addition 1o the
paper feed path $01 for transferring slips of paper.

When the paper feed path s tormed m this manner and f
the sheet of validotion paper is curved. the sheet of the
validation paper may not correctly enter the groove section
S01a, and may instead enter the slip paper feed path 501 for
transferring shps of paper. as shown in the broken line in
FIG. 9. If printing 1s started with a sheet of validation paper
beme set at a wrong position. then the initial position of the
sheet of vahdation paper deviates from the designed imitial
position. and therefore printing may not likely be pertormed
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at a spuecilied location. Accordingly, a mechamism for pre-
venting such a problem may be additionally required. and
thus the paper feed system and the controtl of the paper feed
system become more complicated.

SUMMARY OF THE INVENTION

[ is an object ol the present invention to provide a printeg
with a simple structure that correctly guides sheets of paper
ol a varicty ol different Lypes.

[t is another object of embodiments of the present inven-
tion 1o provide a printer that handles sheets of paper of a
variety of types and that 1s capable of openmg and closing
the sheet transfer rollers for transferring cut sheets of paper
by a single source of power. As a result, mmsertion of sheets
of paper of a variety of (ypes is facilitated and error msertion
of sheets of paper of a variely of types is substantially
prevented.

In accordance with one embodiment of the present
invention. a printer for printing on a sheet ol paper mcludes
at least a pair of first transfer rollers disposed 1 a sheet
insertion side and a pair ol second transfer rollers disposed
in a sheet discharging side. Open/close operation ot the first
ransfer rollers and open/close operation of the second
transier rollers are associated with one another and per-
formed by a single driving source. As a resulte a plurality of
rotiers can be opened and closed by a single driving source,
and thus the open/close mechanism and the open/close
control are simplified.

In accordance with another embodiment of the present
invention. the printer includes a link movement mechanism
for maintaining the second transter rollers 1 a closed state
when the first transter rollers are placed 1nan open state by
the driving source. and maintaining the tirst transter rollers
in a closed state when the second transter rollers are placed
in an open state. The printer has a discharge aperture that 1s
commonly used ax an aperture for discharging a sheet of
paper for slip printing and an msertion aperture for mserting
a sheet of paper for validation printing. By this structure, tor
example. when performing slip printing. only the tirst rollers
al the sheet insertion side are separated from cach other so
that a sheet of paper for slip printing can be inserted. At this
moment. the second rollers. that are disposed adjacent to the
discharge aperture, are mamtained m a closed state. As a
result. a sheet of paper for validation printing s not imserted
in the printer by mistake. On the other hand. when perform-
ine validation printing. the first rollers are closed and the
second rollers are separated from cach other. and thus a sheet
of paper for slip printing 1s not inserted 1n the printer by
mislake.

In accordance with another embodiment ol the present
invention. the printer has third rollers disposed mtermediate
to the first rollers and the second rollers and a printing
section for printing on the sheet of paper disposed interme-
diate to the second rollers and the third rollers. By disposing
the third rollers at the above-described location. the tollow-

ing paper transfer operation is achieved. After a sheet of

paper Tor slip printing is inserted. the first rollers are closed
and the sheet of paper is transferred by the trstrollers. When
the sheet of paper reaches the third rollers. the sheet ot paper

can be transferred by the third rollers. When the sheet of

paper is further transterred and reaches the second rollers.
the lirst rolers are opened and the second rollers are closed
s0 that the sheet of paper can be transterred by the second
rollers. In other words, when the cut sheet of paper 1s longer
than both the distance between the tirst rollers and the third
rollers and the distance between the second rollers and the
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third rollers, the cut sheet of paper can be transterred
through the paper feeding path. Further. if the above con-
dition s met, then the entire surface of a very short sheet (cut
sheet) of paper can be printed. Moreover. the number of
rolers that simultaneously pinch and drive the sheet of paper
ix always two pairs or less. Therefore. problems 1n feeding
sheets of paper are substantially elimmmated. For example.
wrinkles that may be formed in a sheet of paper by pinchung
the sheet of paper by too many rollers do not-likely occeur.
and thus the sheet of paper is securely translerred.

In accordance with another embodiment ot the present
invention. the printer can selectively print on a sheet of
paper that is inserted in an area on the side of the tirst rollers
and on a card-shaped shect of paper that 1s mnserted i an area
on the side of second rollers o an area adjacent (o the third
rollers. The printer has a common aperture disposed adjacent
to the second rollers for discharging the sheetl of paper and
for inserting the card-shaped sheet of paper. As a result. the
common aperture commonly serves as a discharge aperture
for slip printing and an insertion aperture for vahidation
printing. Accordingly. the structure of the printer s simpli-
fied.

In accordance with another embodiment ot the present
invention, the printer includes a form stopper for posHioning
a leading end of the sheet of paper inserted from the side of
the first rollers. The form stopper 1s capable of projecting
into and receding from a paper feeding path. The projectmg
and receding operation of the form stopper s performed 1n
association with the open/close operation of the tirst rollers
by a single driving source. In other words. the operation of
the form stopper to position the sheet of paper 1s associated
with the open/close operation of the rollers. and these
operations are performed by the smgle driving source.
Accordingly, the structure is further simplified.

In accordance wilth one embodiment ot the present
invention, the printer includes a paper feed path for trans-
ferring a sheet of paper that s provided i a roll. and a
common printing section for printing on & cut sheet ot paper
as well as on a sheet of paper in a roll.

In the printer having the structure described above. the
first rollers are maintained in an open state and the second
rollers are maintained in a closed state when printing on the
sheet of paper 1o a roll. As a result. while the second rollers
are closed and the first rollers are opened upon printing on
the sheet of paper in a roll. the form stopper is protruded and
thus a cut sheet of paper cannol be inserted m the printing
section. In this manner. when printing on a sheet of paper 1n
a roll. the paper feed path for cut sheets of paper 1s closed
on the side of the first rollers and on the side of the second
rollers. Accordingly. a cut sheet of paper cannot be inserted
by mistake,

Further. in the printer having the structure described
above in accordance with ane embodiment of the present
invention. one of the pair of the tirst transter rollers and the
pair of the second transter rollers have a fixed-side roller
supported by a frame and a shifting-side roller supported by
a lever that is rotatably mounted on the frame. The shitting-
side roller comes in contact with and separates trom the
fixed-side roller in association with the rotational movement
of the lever. A drive pulley is prelerably mounted at a pivol
point of the lever. and the drive pulley and the shifting-side
rotler are coupled by a belt under a tension so that driving
force 1s transferred from the drive pulley to the shifting-side
roller through the bell. As a result, when the lever that
supports the transfer roller is rotated. the distance between
the pivot point of the transter roller and the pivot poimnt of the
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driving pulley does not change so that the tension of the belt
connecting the transter roller and the driving pulley remains
constant. Accordingly. the driving force 18 securely trans-
terred 1o the transter roller. and cach cut sheel of paper 15
transferred at a precise designed sheet transfer pich. A
lension adjusting pulicy s prelerably mounted on the lever
for adjusting the tension of the belt. Since the pulley moves
loeether with the lever, when the tenston of the belt s
adjusted. the adjusted tension does not change due 1o the
rolaltonal movement ot the lever.

In accordance with another embodiment of the present
mventon. the printer for printing on a sheet of paper has a
feed opening Tor a first sheet of paper. a discharge opening
for a tirst sheet of paper and a paper feeding path that allows
msertion ol a sceond sheet of paper throogh the discharge
opemng lor the tirst sheet of paper. A stopper s provided 1n
the paper feeding path that allows passage of a lirst sheet of
paper ted through the Teed opening for a fivst sheet of paper
but stops a second sheet ol paper by the edge of the paper
fed through the discharge opening. As a resull. a groove
structure for positioning the bottom edge of a sheet of
validation paper 15 not required in the paper feed path. and
a leading end of a sheet of validation paper does not enter the
paper feed path for transterring cut sheets of paper. As 1
conseqguence. sheets of validation paper are accurately posi-
Lioned.

In a prelerred embodiment. the stopper may be mounted
on a common axis thal mounts transter rollers provided
intermediate of the paper transier path. Such a structure
shortens the distance between a position where a second
sheel of paper for validation printing 15 pinched by the
transter rollers provided adjacent to the discharge aperture
and a position where the first sheet of paper abuts the
stopper. As a result, a sheet of relatively soft paper can
readldy pass. Also. a sheet of paper f(or ship printing 1s
transierred free of troubie 1 the case of stip printing.

In one embodiment, the printer has a printer upper section

dethining a discharge opening and a printer front section
defining an 1nsertion openmg. The paper feed path of the

printer s formed at least from a stratght section having one
end extending 1o the discharge opening provided in the
printer upper section and a curved section connecting to the
other end of the straight section and extending to the
insertion opening provided m the printer front section. In a

preferred embodiment. the stopper or the transter rollers

formed on the common axis of the stopper 1s provided
adjacent to an area where the straight section connects to the
curved section. As a result. a sheet of vahidation paper can
be 1nserted into and transterred through a straight paper
ranster path (straight path). As a result. sheets of validation
naper ol a vanety of types can be smoothly inserted and
ransterred and accurately set in a printing position without
naper jamming or the like.

Other features and advantages of the mvention will be
apparent from the fotlowing detailed desceniption. taken in
conjunction with the accompanying drawings which
tHustrate. by way ol example. various features of embodi-
ments of the mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

A detatled description of embodiments of the invention
will be made with reference to the accompanying drawings.

FIG. 1 schematically shows a cross-sectional view ol an
internal structure of a printer in accordance with one
cmbaodiment of the present invention.

FIG. 2 shows a frontal perspective view of an interior
structure ol the printer shown in F1G. 1 accordance with
one embodiment ol the present mvention,
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FIG. 3 shows a perspective view of a paper (ransfer
section of the printer shown in FIG. 1 in accordance with one
embodiment of the present invention.

FIG. 4 shows a perspective view of a transler roller drive
mechanism of the printer shown in FIG. 1 for transterring
cut sheets of paper in accordance with one embodiment of
the present imvention.

FIG. 5 shows g side view ol a transter system ol the
printer shown in FIG. 1 for ransterring cul sheets of paper
in operation m accordance with one embodiment ot the
present mvenbon.

FIG. 6 shows a side view ol a transter system of the
printer shown in FIG. 1 for transferring cut sheets of paper
in operation in accordance with one embadiment ot the
present nvention.

F1G. 7 shows a side view ol a validation stopper of the
printer shown in F1G. 1 in operation in accordance with one
¢mbodiment of the present invention.

F1G. 8 shows a stde view of a validation stopper of the
printer shown in FIG. 1 in operation in accordance with one
cmbodiment of the present invention.

FIG. 9 shows a side view of a conventional printer
structure for positioning a sheet of vahdation paper.

PREFERRED EMBODIMENTS

A printer in accordance with an cmbodiment of the
present mvention will be described below in detatl with
reference to FIGS. 1-8.

FIGS. 1 and 2 show an overall structure of a printer 1.
FIG. 1T schematically shows an iternal structure of the
printer 1, and FIG. 2 shows a frontal perspective view ol the
tnlerior of the printer 1 shown in FIG. 1.

As shown in FIG. 1. the printer 1 in accordance with the
Hustrated embodiment has a main body cover 2 that 1s made
of. for example. a resin. a metal material or the like. The
main body cover 2 ol the printer 1 defines a front section 2a
and a rear section 2H. A roll of paper S 1s disposed 1n the rear
section 26 and mnside the main body cover 2. A paper transter
section 3 for transferring the rolled paper S 15 mounted in the
front section 2¢ of the main body cover 2,

A printing section 4 having an mk jet system tor printing
on the rolled paper S i1s disposed adjacent to the paper
transfer section 3 in front of the paper transfer section 3. The
printing section 4 ts covered by a mam body front cover 8
that is made of a resin, a metal material or the hike.

It 15 noted that the rolled paper S. the paper transfer
section 3 and the printing section 4 are mounted on a trame
6 that 15 made of metal, a resin or the like.

The printing section 4 1 accordance with one embodi-
menl performs printing by wsing a known ink jet method.
Any ong of the other printing methods, such as. for example,
a dot impact printing method. may also be used lor printing.
As shown m FIG. 2. a guide rail 7 18 hixed 1o the mam body
frame 6. and the printing section 4 15 moveably mounted on
the guide rail 7 so that the printing section 4 1s capable of
moving between side sections 64 and 65 of the main body
frame 6 along the guide rald 7.

As shown in FIG. L an ink jet head 4a of the printing
section 4 1s disposed opposite to a platen section 8 that is
provided in the paper transfer sechon 3.

Also. as shown in FIG. 2. a4 capping apparatus 45 i1
disposed at a position adjacent 1o the paper transter section
3. When printing 15 not performed for a predetermined
period. the printing section 4 s moved o the front of the
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capping apparatus 4h. and a nozzle of the ink jet head 4a 1s
covered by the capping apparatus 4h. Accordingly. when
printing is not performed for an extended period of time. the
nozzle of the ink jet head 4a is prevented from drying.

The rolled paper S is rotatably supported by @ pawr of

support rollers 1y and 11 disposed in paraliel with a roll core
section 9 of the rolled paper S. A leading end of the rolled
paper S is drawn from the lower side ol the printer apparatus
toward the upper side.

A wanster path tor the rolled paper S 1s formed m the
paper transfer section 3. In the iltustrated embodiment. the
rolled paper S is guided and transferred by a paper guide
section 12 and a transter roler 13 onto the platen 3. After
printing on the rolled paper S by the printing section 4. the
rolled paper S is further transferred by a transfer roller 14
and discharaed through a discharge opening 16 defined n a
main body upper cover IS5, When a cul sheet of paper
(described below) is not inserted. the rolled paper S can be
printed.

As shown in FIG. 1. the main body upper cover 15 1x
rotatably mounted about a pivotaxis 17, In order to facilitate
insertion of the rolled paper S. the platen section 8 s
designed to move closer to and larther [rom the ink jet head
da in association with the open and close operation of the
main body upper cover 15, In the tlustrated embodiment,
the platen section 8 and the ranster roller 14 are supported
on a frame 13¢ which is rotatably supported about an axis
135 of the transfer roller 13, The {rame 13¢ 1s connected to
a lever 46 and is foreed by a spring 13¢ mounted on the lever
46 in a direction in which the platen section 8 and the
transfer roller 14 are moved away {rom the mk jet head 4a.
With this mechanism. when the main body upper cover 13
ix closed. a pressure lever 47 fixed to the intenor of the main
body upper cover 18 pushes an upper section of the lever 46.
and the platen section 8 is moved closer o the nk jet head
da into a position where printing can be performed. On the
other hand. when the main body upper cover IS8 1s opened
as the rolled paper S is set in position. the pressure of the
pressure lever 47 is released from the fever 46. As a result.
the platen section 8 is moved away from the ik jet head 4a
and 1s placed in a receded position by the resilient toree of
the spring 13¢ that is mounted on the sever 46
Consequently. the leading end of the rolied paper S s
smoothly guided pass the printmg section to the discharge
aperture 16.

The main bady upper cover 18 and the main body front
cover § detine a discharee aperture 18 in the upper central
arca of the main printer bady for discharging a cot sheet of
paper 200 on which slip printing is pertormed. As described
below. the discharge aperture 18 commonly serves as an
insertion aperture for validation printing. A pair of wanster
rollers 19 and 20 (second transfer rollers) is disposed
adjacent to the discharge aperture 18, Further. @ pawr of
transfer rollers 21 and 22 (third transter rollersy s disposed
between the paper transter sechion 3 and the printing sechion
4. and a pair of transfer rollers 23 and 24 (trst transfer
rollers) 1s disposed under the printing section 4. In embodi-
ments of the present invention. cach of the tranxier rollers
19. 20, 21. 22, 23 and 24 may be composed of any
appropriate number of rollers. for example. one roller. two
rollers, three rollers or the hike.

These transfer rollers 19,20, 21, 22, 23 and 24, and a paw
of upper and lower guide members 25 and 26 deline a paper
transfer path for transterring the cut sheet of paper 200, As
shown in FIG. 2. when slip printing is performed. a cut sheel
of paper for slip printing is inserted through a paper insertion
aperture section 27,
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FIGS. 3 and 4 show the paper transfer section 3 1 a
preferred embodiment. As shown in FIGS. 3 and 4. the
transfer rollers 13 and 14 for transferring a rolled sheet of
paper S are mounted on a metal support frame 28 1n the
shape of a square channel. The support frame 28 18 mounted
on a metal transfer frame 29 that tforms at least a part of the
paper transfer path for cut sheets of paper. The transter rolier
13 for transferring a rolled paper S is formed from a material
that is not slippery. such as. for example. rubber or the like.
and has a driving shaft 30 that 15 coupled to a driving motor
(not shown). The transter roller 13 and the transfer roller 14
are rotated in the same direction by a gear system (not
shown). The support frame 28 is rotatably mounted about
the driving shaft 30 of the transfer roller 13.

As shown in FIG. 3. first transfer rollers 234 and 235 tor
transterring a cut sheet of paper are mounted on a shatt 31
that is rotatably mounted on an open/close lever 37. Also.
third transfer rollers 21a and 215 are mounted on a shaft 140
that is rotatably mounted on the transter frame 29,

As shown in FIG. 4. the first transier rollers 23¢ and 235
are rotated by a drive pulley 32 that is driven by a motor {not
shhown), a belt 33 and a follower pulley 34. The third transfer
rollers 21a and 215 are rotated by a gear 38 that 1s driven by
the same motor ¢that drives the drive pulley 32) and a gear
36 that engages the gear 35, The open/close lever 37 1s
rotatably mounted on the transter frame 29 about a shaft 32«
having the drive pulley 32 mounted on one end of the shaft
324 and the gear 38 on the other end.

Referring to FIGS. 5§ and 6. a cut sheet transter mecha-
nism and its operation in the case of shp printing will be
described. T is noted that the rolled sheet transfer mecha-
nism shown in FIG. 1 is not shown in FIGS. § and 6. It 15
also noted that the transfer rollers 234 and 235, the transfer
rollers 244 and 24b. the transfer rollers 21a and 215, and the
transfer rollers 22« and 22b may be simply referred Lo as the
transter rollers 23. the transfer rollers 24, the transfer rollers
21 and the transter rollers 22, respectively, for the simphaity
of description.

The paper insertion aperture section 27 s detined by the
upper and lower guide members 25 and 26 and guides a cut
sheet of paper 200. When a cut shecet of paper 200 is mserted.
the transfer rollers 23¢ and 235 are separated from the
ransfer rollers 24 and 245, and do not prevent insertion of
the cut sheet of paper 200. At this moment., a tip section 101«
of a form stopper 101 protrudes from the lower guide
member 28 into the paper transter path by the resilient force
of a spring 103. When the cut sheet of paper 2080 is inserted.
the leadine end of the cut sheet of paper 200 15 stopped at a
position corresponding to the form stopper 1#1. A paper
detector 102 is provided generally at the same location of the
tip section 101 a of the form stopper 101, The paper detector
102 detects insertion of the cut sheet of paper 200,

The detector 102 also detects the tratling end of the cut
sheet of paper 200, Therefore. the detector 112 1x used to
determine. for example, the bottom margin of a cut sheet of
paper (a printing position of the last lin¢) that is pre-set prior
to printing. As shown in FIG. §. when the transter rollers 234
and 23/ are separated from the transter rollers 24« and 245,
the transter roller 20 is brought in pressure contact with the
transfer roller 19. Therefore, the cut sheet of paper 200
cannot be inserted from the side of the discharge opening 18.

When the cut sheet of paper 200 stops at the torm stopper
101. and the paper detector 102 detects that the sheet of
paper is sel in position. a controller section (not shown)
activates a plunger 104 so that an iron core 1Mda of the
plunger 104 moves in the direction of an arrow A, as shown
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in FIG. 6. By this operation, the paper discharging transter
roller 20 1s separated from the transter roller 19 by the
operation ol levers 105 and 106. At the same time. a spring
107 pushes a pin 374 ol the open/close lever 37. As a result.
lhe open/close lever 37 rotates about the shaft 32« in the
direction of an arrow C, as shown n F1G. 6. and the transter
rollers 23« and 235 are brought into pressure contacl with
lhe rollers 24q and 2445 with the cuat sheetl of paper 200 being
pinched between the rollers 23a and 235 and the rollers 244
and 245, 1n other words., the rollers 234 and 23b are pushed
against the rotlers 24¢ and 244 by the restlient foree ol the
spring 107,

At this moment. the form stopper 101 rotates agamnst the
spring loree of the spring 103 m association with the motion
ol the open/close lever 37 that rotates m the direction ot the
arrow C. and thus the up section 11 a 1s lowered below the
lower guide member 25,

Then. the transier roliers 23a. 235, 24¢ and 245 are driven
to transter the cut sheet of paper 200 toward the ink jet head
da ol the printing section 4. The rotation of the dnve pulley
32 mounted on the shatt 325 is transferred through the bell
33 1o the tollower pulley 34 that v mounted on the same
shatt 31 of the transter rollers 23a and 23/ so that the
ranslter rollers 23¢ and 23/ are rotated. The tension of the
extended belt 33 is adjusted by finely adjusting the position
ol an adjusting pultey 376 that 1s mounied on a portion of the
openfclose lever 37, In a preferred embodiment. the tension
of the belt 33 is factory-adjusted to an appropriate level.

Axs the cut sheet of paper 200 1s advanced by the rotation
of the rollers 23¢. 235, 24¢ and 24, the cul sheet of paper
200 15 introduced between the intermediate transter rollers
21a. 210 and transter rollers 224, 220, The intermediate
transier rolers 21, 216 and the corresponding  transfer
rollers 22a, 22h are always 1 pressure contact with each
other. Rotational force of the drive motor (not shown) s
transferred through the drive shaft 32«4 and the gears 38 and
36 to the intermediate transter rollers 21a. 216 and the
rollers 22a. 225 The cut sheet ol paper 200, that 1s trans-
ferred by the rollers 21a. 216 and the rollers 22q, 225, and
the rollers 23a. 235, and the rollers 24a, 240, 1s miroduced
between the curde member 39 and the ink jet head 4a. and
desired characters are printed on the cul sheet of paper 2040
In a preferred embodiment. while the unshown drive motor
for driving the transter rollers 1s stopped. the ink jet head 4a
s moved along the guide raal 7 1o print one line ot charac-
ters. Then. the wransfer rollers are driven to move the cut
sheet of paper 200 by a predetermined amount (tor printing
a next line). and then printing s performed by the mk jet
head 4« again. These operation steps are repeated.

After the cut sheet of paper 2000 has passed the area
between the guide member 39 and the ink jet head 4a. the
cut sheet of paper 200 15 miroduced between an open space
between the discharge transter rollers 19 and 20.

A feeding amount from a position at which the cut sheet
of paper 200 abuts the up secton 1014 ot the torm stopper
101 1o a position at which the cut sheet of paper 200 reaches
the open space between the discharge transter rollers 19 and
20 1s pre-set by the controller section that controls the motor
for driving these transfer rollers. In other words. when the
cul sheet of paper 200 15 transferred by the pre-set feeding
amount. the cut sheet of paper 200 reaches the space
between the transter rollers 19 and 20,

At this moment. the plunger 104 15 acuvated so that the
won core 14g moves i the direction of an arrow B. as
shown i FIG. 8. to move the levers 108 and 106, As a result.
the roller 20 15 brought into pressure contact with the roller
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19 and the leading end of the cut sheet of paper 20 1s
pinched by the rollers 19 and 20. Accordingly. the cut sheet
of paper 200 can be transferred by the rollers 1# and 20, The
pressure force acting between the rollers 19 and 20 s
determined by the spring 108, When the iron core 1044 of
the plunger 104 moves in the direction of the arrow 3. an
abutting section 1084 of the lever 105 pushes up the spring
107. As a result. the spring 107 1s released from the pin 37¢
of the lever 37, and the resilient force of the spring 107 thal
acts to bring the rollers 23« and 235 1n pressure contact with
the rollers 24a and 24b 1s removed. The open/close lever 37
rolates about the shatt 32« 1n the direction of an arrow 1), as
shown in FIG. §. duc o the weight of the rollers 23¢ and
235,

As a result, the pressure contact between the transler
rollers 23« and 235 and transfer rollers 24a and 245 1s
released, and the rollers 23«¢ and 235 are separated from the
rollers 24 and 245. In this state. the cut sheet of paper 13
transierred by the rotation of two pairs of the ranster rollers
119 and 20 and the transfer rollers 21 and 22.

Also. at this moment. the spring force of the spring 103
forces the tip section 101a of the form stopper 101 10
protrude above the lower guide member 25 into the paper
feed path. However. since the spring force of the spring 103
is set 10 be very weak. the up section 10l cannot push up
the cut sheet of paper 200 and does not prevent the cut sheet
ol paper 200 from advancing.

As described above, when ship printing is performed on a
cut sheet of paper, the cut sheet of paper 1s transferred by the
transfer rollers 23 and 24 immediately after the cut sheet of
paper is inserted. When the leading end of the cut sheet of
paper has passed the transter rollers 21 and 22, the cut sheet
of paper 1s transferred by two pairs of the transter rollers 23
and 24 and the transfer rollers 21 and 22, When the keading
end of the cut sheet of paper has reached the transfer rollers
19 and 20. the cut sheet of paper 1s transferred by two pairs
of the transfer roliers 19 and 28 and the transter roflers 21
and 22. When the trailing end of the cut sheetl of paper has
passed the transfer rollers 21 and 22. the cut sheet of paper
is transierred only by the transter rotlers 19 and 20.

By the paper transter system described above, even a very
short cul sheet of paper 1s accurately transferred when the
cul sheet of paper 1s fonger than both the distance between
the rollers 23 and 24 and the rollers 21 and 22 and the
distance between the rollers 21 and 22 and the rollers 19 and
20. Furthermore. two or less pairs of the rollers pinch and
transfer a cut sheet of paper during the paper (ranster
operation. As a result, problems that may arise 1n teeding cut
sheets of paper are substantially eliminated. For example.
wrinkles that may be formed in a sheet of paper by pinching
the sheet of paper by too many rollers do not likely occur,
and therefore the sheet of paper is sccurely and smoothly
transterred.

Next. a transfer mechanism and an operation for trans-
ferring cut sheets of paper 1n the case of valwdation printing
will be described below 1 detail. Vahdation printing by a
printer in accordance with one embodiment ol the present
invention is pertormed in the following munner. While the
transter rollers 19 and 20 are separated. a paper shp. such as,
for example, a bank check. 1s mserted through the discharge
aperture 18 for slip printing up to an arca adjacent to the
transfer rollers 21 and 22, Afler setting the paper ship
position. the plunger 14 15 acuvated by a specihed com-
mand or a specified Key operation to bring the transfer rollers
19 and 20 1 pressure contact. After the transter rollers 19
and 20 pinch the paper ship. the printing head da 15 operated
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(o print on the paper ship, and the transfer rollers 19 and 20
are driven on demand so that the paper shp 1s transterred
back toward the discharge aperture 18.

When a paper ship can be inserted for validation printing,
the transfer rollers 23 and 24 are closed. and therefore a shp
of paper for validation prining cannot be mnserted through
the paper inscertion aperture section 27 by mistake.

FIGS. 7 and 8 show perspective views of an area adjacent
o the intermediate rollers 20 and 21. FIG. 7 shows a state
where a piece of paper SO0 (or validation printing 1s inserted.
and FIG. 8 shows a state where a cut sheet of paper 200 for
shp printing 15 mserted.

A plurality of vahdation stoppers are rotatably
mounted on the same shaft that mounts the intermediate
transter roller 22, A spring 223 apphies a relatively weak
spring foree to cach of the validation stoppers 222 and forces
cach of the vahidation stoppers 222 in a direction in which
a protruded section 2225 of the validation stopper 222 18
pushed toward a window 281 that 1s detined i a paper ginde
(for example. the upper paper guide and lower paper guide
26 and 25 of FIG. 1) and an upper surface 222a of the
validation stopper 222 closes the paper feed path.

pNY.

Any o'

When the piece of paper 800 for validation printing 1s
mserted through the discharge aperture 18 while the rollers
19 and 20 are opened. the leading end of the piece of paper
500 abuts the upper surface 222a of the valhidation stopper
222 so that the picce of paper S04 15 set 1n an mnitial position,
as shown in FIG. 7. At this moment. the leading end of the
picce of paper 500 does not contact the transter rollers 21
and 22. Then. the plunger 104 (s activated to bring the
transfer rollers 20 and 19 into pressure contact, the transfer
rollers 20 and 19 are driven on demand and the piece of
paper SO0 1s printed.

On the other hand. as shown in FIG. 8. when the cut shecet
of paper 200 for shp printing is inserted through the paper
insertion aperture section 27, the leading end of the cut sheet
of paper 20 passes the transter rollers 21 and 22. pushes up
the protruded section 222/ of the vahdation stopper 222, As
a result, the validation stopper 222 rotates i a direction n
which the paper feed path is opened. By this operation. the
cut sheet of paper for slip printing 208 can be transterred
further upward. In accordance with an embodiment ot the
present invention. the vahdation stopper 222 is provided on
the same shaft of the transfer roller 21 or the transfer roller
22. This results in a shorter distance between the location
where a cut sheet of paper 1s pinched by the transfer rollers
21 and 22 and the location where the cut sheet of paper abuts
the validation stopper 222, As a result, even a very weak
sheet of paper can be readily transferred. and sheets of paper
in slip printing are anslerred without any problems.

In a preferred embodiment. the plunger 1s a self-
maintained type plunger that performs pulling or returmng
of the ron core 1044 by an clectric current o be applied for
only a predetermined period of tune. As a result. power
consumption by the printer is lowered,

Preferably. when the rolled paper S 1s printed. the transler
rollers 23 and 24 remain opened and the transter rollers 19
and 20 remain closed. As a result, when printing on the
rolled paper S. the transfer rollers 19 and 20 are closed. and
therefore a ¢ut sheet of paper for validation printing cannot
be inserted in the printing section. Also, even though the
transter rollers 23 and 24 are opened. the tip section 101e of
the form stopper 101 protrudes in the paper tfeed path. As a
consequence. a sheet of paper for shp printing cannot be
inserted 1n the printing section. In this manner. when print-
ine on the rolled paper S. the paper insertion aperture section
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27 and the discharge aperture 18 of the paper feed path for
cutl sheets of paper are closed with respect to the printing
section. Therefore, a cut sheet of paper cannot be 1nserted by
mistake while printing on the rolled paper.

In accordance with an embodiment of the present
invention, the plunger is operated by specified commands or
key operation to separate the rollers 19 and 20 from each
other and bring the rollers 19 and 20 in pressure contact. As
a resull. the printing section and a part of the paper feed path
for slip printing are commonly used lor vahdation printing
in which one type of cut sheet of paper is mserted for
printing through the discharge aperture that is used for
discharging another type of cut sheet of paper. Moreover. by
using the paper feed system described above. a variety of
ditferent modes of printing operation can be provided tor a
variety of different modes of usage and different types of
paper. Also, during a specitied print made. a sheet of paper
for a ditferent print mode cannot be inserted by mustake.

It should be noted that the present invention is not himited
to the embaodiment described above, and a variety of modi-
lications are implemented.

For ¢xample, in the above-descnibed embodiment. the
description 1s made with reference to a printer that mcor-
porates an ink jet type printing head. However, the present
invention is not limited to this particular embodiment. and
the present invention is also applicable to a printer having
any one of various printing heads. such as a dot unpact type
printing head and the like.

Furthermore. the present invention is not limited 1o a
printer for printing bills or bank checks. but 1s also apphi-
cable 10 other types of printers.

As described above, in a printer for printing on a sheet of
paper in accordance with the above-described embodiment
of the present invention. the printer has at least a pair of first
transfer rollers and a pair of second transfer rollers disposed
in an mnsertion side and in a discharging side. respectively.
Open/close operation of the first transter rollers and open/
close operation of the second transfer rollers are associated
with one another and performed by a single driving source,
As a resull, the open/close mechanism and the open/close
control are simplilied.

The printer includes a link movement mechanism for
maintaining the second transfer rollers in a closed state when
the first transfer rollers are placed in an open state by the
driving source, and maintaining the tirst transter rollers mn a
closed state when the second transter rollers are placed 1 an
open state. The second transfer rollers are preferably pro-
vided adjacent o a discharge aperture in the discharging
side. The discharge aperture 1s used for discharging sheets of
paper for slip printing and commonly serves as an aperture
for inserting sheets of paper for validation printing. By ths
structure, Tor example, when performing slip printing, only
the first rollers in the insertion side are separated from cach
other so that a sheet of paper for slip printing can be inserted
through the insertion aperture. At this moment. the second
rollers. that are disposed adjacent to the discharge aperture
and that commonly serves ax an aperture lor inserting sheets
ol paper for validation, are maintained m a closed state, As
a result, a sheet of paper for validation printing cannot be
inserted in the printer through the discharge aperture by
mistake. On the other hand. when performing validation
printing. the tirst roblers are closed and the second rollers are
opened. and thus a sheet of paper for ship printing cannot be
mserted in the printer through the sertion aperture by
mistake.

Furthermore, third rollers are disposed intermedhate to the
first rollers and the second rollers and a printing section for
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printing on the sheet of paper is disposed intermediate to the
second rollers and the third rollers. As a result, when a cul
sheet of paper 1s longer than both the distance between the
first rollers and the third rollers and the distance between the
second rollers and the third rollers, the cut sheet of paper can
be transferred through the paper transter path, and even the
enlire surface of @ very short sheet (cut sheet) of paper can
be printed. Moreover. two or less sets of rollers normally
pinch and drive a sheet ol paper while the sheel of paper is
transterred through the paper teed path. As a result, prob-
lems that may arise 1 transfernng cul sheets of paper by
many transfer rollers are substantually eliminated. For
example. wrnkles may be tormed in a sheet of paper by
pinching the sheet of paper by too many rollers while the
sheet of paper 1s transierred. Because the number of rollers
for transferring a sheet of paper 1s substantially reduced 1n
accordance with one embodiment of the present invention.
formation of wrinkles in the sheet of paper 1s substantially
reduced. and therefore the sheet of paper is securely and
smoothly transierred.

The printer allows a sheet of paper for ship printing to be
inserted trom the side of the ficst rollers and a card-shaped
sheet of paper tor validation printing to be inserted from the
side of the second rollers to an area adjacent to the third
rollers. In accordance with one embodiment of the present
invention. the printer can selectively print on a sheet of
paper that s mserted in the printer from the side of the first
rollers and a card-shaped sheet ol paper that 18 inserted from
the side of the second roliers.

The printer has a commaon aperture disposed adjacent to
the second rollers tor discharging a sheet of paper tor slip
printing and nserting a card-shaped sheet of paper for
vahidation printing. As a result. the common aperture serves
as a discharge aperture for shp printing and an insertion
aperture for validation printing. Accordingly. the structure of

the printer 1s simplitied. and crror msertion ol sheets of

naper 1s prevented.

The printer includes a form stopper for positioning a
lcading end ot a sheet of paper inserted trom the side of the
lirst rollers. The form stopper s capable of projecting nto
and receding from a paper feeding path. The projecting and
receding operation of Lthe lorm stopper 1s pertformed i
assoctation with the open/close operation of the first rotlers.
and these operations are performed by a smgle driving
power source. In other words, the operaton of the form
stopper for positioning a sheet of paper lor slip printing 1s
assoctated with the open/close operation of the rollers and
performed by a single driving source. Accordingly. the paper
feed structure 1s turther simplified.

Furthermore. the printer has a paper feed path for trans-
ferring a sheet of paper that is provided 1 a roll, and a
common prinfing secton for printing on a cut sheet of paper
as well as on a sheel of paper in a roll. With the structure
described above. the first rollers are maintained 1 an open
state and the second rollers are maimntained in a closed state
when printing on the sheet of paper in a roll. As a result,
while the second rollers are closed and the first rollers are
opened upon printing on the sheet of paper in a roll. the torm
stopper 15 protruded in the paper feed path. As a result, the
paper teed path tor cut sheets of paper 1s closed on the side
of the first rollers and on the side of the second rollers with
respect o the printing section. Accordingly. a cut sheet of
paper cannot be inserted by mistake when printing on the
sheetl of paper i a roll.

Also. the printer has a stopper provided in the paper
feeding path that allows passage of a sheet of paper tor ship
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printing that is inserted (hrough the insertion aperture [or
ship printing and stops a sheet of paper for validation printing
by an edge of the sheet of paper for valilation printing that
is mserted through the discharge aperture tor slip printing.
As a resull. a groove for positioning the boltom edge of
sheet of validation paper 15 not required 1 the paper feed
path. and a leading end of a sheet ot vahdation paper cannot
enter the paper feed path for transtferring cut sheets of paper
for ship printing. As a conseguence. a sheet of vabidation
paper s accurately posttioned with a relatively simple
structure.

Furthermore, the stopper may bhe tormed on a common
axis that mounts transfer rollers which are provided inter-
mediate to the paper feed path. This structure shortens the
distance between a posiion where a sheet of paper for
validation printing is pinched by the transfer rollers and a
position where the leading end of the sheet of paper for
validation paper abuts the stopper. As a result. a relatively
weak sheet of paper tor vahidation printing can readily pass
through the paper feed path. and also. a sheet of paper for
slip printing can be transferred {ree of troubles in the case of
ship printing.

Moreover. in accordance with one embodiment of the
present invention, the paper teed path s formed from a
straieghit section and a curved section connecting o the
strarght section. and the stopper or the transter roller formed
on the common axis of the stopper 1s provided adjacent to an
area where the straight section connects o the curved
section. As a resull. a sheet of validation paper can bo
inserted into and transferred through a straight paper transter
path (straight path). As a consequence. sheets of validation
paper n o a variety of types are smoothly mserted and
accurately set in position, and transferred free of problems.
such as, paper jamming or the hke.

While the description above refers to particular embodi-
ments of the present mvention. 1t will be understood tha
many maodificatons may be made without departing from
the spirit thereof. The accompanying claims are mlended to
cover such modifications as woulkd Tall wathin the true scope
and spirit ot the present invention.

The presently disclosed embodiments are therefore to be
considered in all respects as iHustrative and not restncetive.
the scope of the invention being indicated by the appended
clkums, rather than the toregoing description., and all changes
which come within the meaning and range of equivalency of
the claims are theretore intended to be embraced therein.

What is claimed 1s:

1. A printer for printing on a sheet of paper. the printer
defining an mserton side and a discharge side and compris-
ng:

at least a pair of first transfer rollers at the insertion side
and a pair of sccond transfer rollers at the discharge
s1de:

a single driving source for performing open/close operi-
tion ol the first transfer rollers in association with
open/clase operation of the second transter rollers: and

a link movement mechanism for always maintaining the
second transfer rollers m a closed state whenever the
first transter rollers are placed m an open state by the
driving source. and always maintaming the first transfer
rollers 1n a closed state whenever the second transter
rollers are placed 1 an open stale.

2. A printer as defined 1n claim L. further comprising a pair
of third roliers disposed intermediate the first rollers and the
second rallers. the pair of third rollers 1n continuous engage-
menl with each olher and a printing section tor printing on
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the sheet of paper. the printing section being  disposed
intermediate the second rollers and the third rollers.

3. A printer as defined in claam 2. wherem a first sheet of
paper having a first shape i1s inserted 1n an area adjacent to
the first rotlers, a second sheet of paper bhaving a second
shape difterent (rom the first shape 1s inserted 1 an area
acljacent to the second rollers to an area adjacent 1o the third
rotlers. and the printing section selectively prints on the brst
sheet of paper and the second sheet of paper. and further
comprising a common aperture section adjacent o the
second rollers for discharging the st sheet of paper and
mserting the sccond sheet of paper.

4. A printer ax defined in claim 2. further comprising:

a hirst aperture adjacent to the fivst rollers for inserting a

first sheet ol paper having a st shape:

a second common aperture adjacent 1o the second rollers
for inserting a second sheet of paper having a second
shape different trom the first shape and discharging the
lirst sheet of paper: and

a2 commaon printing section adjacent to the printing section
for selectively printing on the fiest sheet of paper and
the second sheet of paper.

5. A prnter as detined in claim 1. {urther comprising a
paper feed path for transferring a sheet of paper and a {form
stopper for posittoming a leading end of a sheet of paper
inserted in the insertion side adjacent to the first transter
rollers. the form stopper capable of projecting into and
receding from the paper teed path. wherein the torm stopper
projects and recedes In association with the open/close
operation of the fivst transter rollers by the single driving
SOUTCL,

6. A printer as defined 1n claim 1. turther comprising cut
sheet feed path {for transferring a cut sheet of paper. a rolled
paper feed path for transterring a sheet of recording paper n
a roll and a common printing section for printing on the cut
sheet of paper and the sheet of recording paper provided in
a roll.

7. A printer as defined in claim 6. wherein the tirst rollers
are in an open state and the second rollers are 1 a closed
state when printing on a sheet of recording paper provided
tn a rofl,

8. A printer as defined in claim 1. further comprismg:

a frame:

a lever defintng a rotation center and rotatably mounted

on the frame. and

wherein one of the pair of the tirst rollers and the pair of
the second rollers has a fixed-side roller supported by
the frame and a shifung-side roller supported by the
lever. wherein the shifting-side roiler comes in contuct
with and scparates from the fixed-side roller i asso-
ciation with rotational movement of the lever.
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9. A printer as defined in claim 8. further comprising a
drive pulley provided at the rotation center of the lever, and
a drive belt for coupling the drive pulley and the shifting-
side roller under a tension.

10. A printer as defined in claim 9. further comprising an
adjusting pulley provided on the lever lor adjusting the
tension of the drive belt.

11. A printer as defined in claim 1. wherein said link
movemenl mechanism comprises:

a detector that detects the leading edge and trailing edge
of a sheet of paper at a point between the st transter
rollers and the second transter rollers:

a plunger responsive to the detector:

a lirst lever interconnecting the plunger and one ot the
second transier rollers:

a spring mounted on the first lever: and

a sccond lever interconnecting the spring and one of the
first transter rollers:

whereby movement of the plunger in a first direction
arranges the first transter rollers 1n an open state and the
second transfer rollers in a closed state and movement
of the plunger in a second direction arranges the first
transfer rollers in a closed state and the second transter
rollers 1n an open state.

12. A printer as defined in claam 1, further comprising:

a [ced opening for a first sheet ol paper provided at the
insertion side.

a discharge opening for a first sheet of paper provided at
the discharge side.

a paper feed path that allows insertion of a second sheet
of paper through the discharge opening tor a first sheet
ol paper.

a stopper provided in the paper feed path that allows
passage of a first sheet of paper ted through the feed
opening for a first sheet of paper but stops passage of
a second sheet of paper fed through the discharge
apening for a first sheet of paper.

13. A printer as defined in claim 12. further comprising:

a pair of third rollers disposed intermediate the tirst rollers
and the second rollers. the pair of third rollers 1n
continuous engagement with each other.

a printing section for printing on the first and the second
sheet of paper, the printing section being disposed
intermediate the second rollers and the third rollers. and

a common shaft mounting the stopper and either one of
the pair of third rollers.
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